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considered during the bubble rising, why? Show the force analysis. (3) Did the paper [32] and [33] consider "Interactions between gas-liquid mass transfer and bubble behaviors"? If not, how can you use their data for validation? If it is, what are the differences between your researches and theirs? Show more details about the two references. 4. Results and discussion: (1) you said "Bubbles with initial diameters of 4 mm, 5 mm, and 6 mm were investigated when they were cut by a wire." So add modeling information about the wire.
(2) Only show the modeling result is not enough, try to show the mechanism and explain why the process occurs. For example, you say "To further study the influence of mass transfer on bubble motions, the rising process of 5 mm bubble was investigated (see Fig. 12 ). The white lines are axel wires. When there is no mass transfer happened, the bubble rises vertically at the very start and then it deviates from the axel wire. As a result, the bubble is cut into two unequal-diameter daughter bubbles. While as for the bubble with mass transfer, it rises along the axel wire and then is cut into two equal-diameter daughter bubbles. The comparison shows that the mass transfer cannot be ignored when studying the bubble behaviors." So, why that happen? 5. Discussion and conclusions did not clearly focus on your subject," Interactions between gasliquid mass transfer and bubble behaviors". In your discussion section please link your modeling results with a broader and deeper literature review, and explain how the mass transfer influence the bubble behaviors. 6. The English should be polished for publish. In general, I recommend this manuscript "major revision".
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Dear Dr Chen:
Title: Interactions between gas-liquid mass transfer and bubble behaviors Manuscript ID: RSOS-190136 Thank you for your submission to Royal Society Open Science. The chemistry content of Royal Society Open Science is published in collaboration with the Royal Society of Chemistry.
The editor assigned to your manuscript has now received comments from reviewers. We would like you to revise your paper in accordance with the referee and Subject Editor suggestions which can be found below (not including confidential reports to the Editor). Please note this decision does not guarantee eventual acceptance.
Please submit your revised paper before 04-Apr-2019. Please note that the revision deadline will expire at 00.00am on this date. If we do not hear from you within this time then it will be assumed that the paper has been withdrawn. In exceptional circumstances, extensions may be possible if agreed with the Editorial Office in advance. We do not allow multiple rounds of revision so we urge you to make every effort to fully address all of the comments at this stage. If deemed necessary by the Editors, your manuscript will be sent back to one or more of the original reviewers for assessment. If the original reviewers are not available we may invite new reviewers.
To revise your manuscript, log into http://mc.manuscriptcentral.com/rsos and enter your Author Centre, where you will find your manuscript title listed under "Manuscripts with Decisions." Under "Actions," click on "Create a Revision." Your manuscript number has been appended to denote a revision. Revise your manuscript and upload a new version through your Author Centre.
When submitting your revised manuscript, you must respond to the comments made by the referees and upload a file "Response to Referees" in "Section 6 -File Upload". Please use this to document how you have responded to the comments, and the adjustments you have made. In order to expedite the processing of the revised manuscript, please be as specific as possible in your response.
Please also include the following statements alongside the other end statements. As we cannot publish your manuscript without these end statements included, if you feel that a given heading is not relevant to your paper, please nevertheless include the heading and explicitly state that it is not relevant to your work.
• Ethics statement Please clarify whether you received ethical approval from a local ethics committee to carry out your study. If so please include details of this, including the name of the committee that gave consent in a Research Ethics section after your main text. Please also clarify whether you received informed consent for the participants to participate in the study and state this in your Research Ethics section. *OR* Please clarify whether you obtained the necessary licences and approvals from your institutional animal ethics committee before conducting your research. Please provide details of these licences and approvals in an Animal Ethics section after your main text. *OR* Please clarify whether you obtained the appropriate permissions and licences to conduct the fieldwork detailed in your study. Please provide details of these in your methods section.
• Acknowledgements Please acknowledge anyone who contributed to the study but did not meet the authorship criteria.
Once again, thank you for submitting your manuscript to Royal Society Open Science and I look forward to receiving your revision. If you have any questions at all, please do not hesitate to get in touch. ********************************************** RSC Associate Editor: Comments to the Author: (There are no comments.) RSC Subject Editor: Comments to the Author: (There are no comments.) ********************************************** Reviewers' Comments to Author: Reviewer: 1
Comments to the Author(s) Please find the attached file.
Reviewer: 2
Comments to the Author(s) Comments to RSOS-190136 MS TITLE: Interactions between gas-liquid mass transfer and bubble behaviors In this manuscript, the interactions between gas-liquid mass transfer and bubble behaviors (bubble breakup and coalescence) were studied with the support of VOF numerical modeling. Overall, it makes good sense for assessing the mass transfer efficiency for bubbling system and the transport of gas bubble in liquid phase. This manuscript demonstrates well the methodology and clear objectives. However, the grammar and English used to write the manuscript needs to be double checked for errors. There are some occasions when the sentences are not clearly understood by the reader. 1. Abstract: Please provide more quantitative information of the results. Show us how the interactions between gas-liquid mass transfer and bubble behaviors happen, not only the general description. 2. Introduction: Do not just "list" the references, try to summarize and clearly show the state-ofthe-art in this field. 3. Model setup: (1) Reorganize this part, try to follow the procedure: concept model, hypothesis, numerical model (include main equations, the initial and boundary condition), geometry and solving method, parameters for model building and data for validation. (2) Only buoyancy is considered during the bubble rising, why? Show the force analysis. (3) Did the paper [32] and [33] consider "Interactions between gas-liquid mass transfer and bubble behaviors"? If not, how can you use their data for validation? If it is, what are the differences between your researches and theirs? Show more details about the two references. 4. Results and discussion: (1) you said "Bubbles with initial diameters of 4 mm, 5 mm, and 6 mm were investigated when they were cut by a wire." So add modeling information about the wire. (2) Only show the modeling result is not enough, try to show the mechanism and explain why the process occurs. For example, you say "To further study the influence of mass transfer on bubble motions, the rising process of 5 mm bubble was investigated (see Fig. 12 ). The white lines are axel wires. When there is no mass transfer happened, the bubble rises vertically at the very start and then it deviates from the axel wire. As a result, the bubble is cut into two unequal-diameter daughter bubbles. While as for the bubble with mass transfer, it rises along the axel wire and then is cut into two equal-diameter daughter bubbles. The comparison shows that the mass transfer cannot be ignored when studying the bubble behaviors." So, why that happen? 5. Discussion and conclusions did not clearly focus on your subject," Interactions between gasliquid mass transfer and bubble behaviors". In your discussion section please link your modeling results with a broader and deeper literature review, and explain how the mass transfer influence the bubble behaviors. 6. The English should be polished for publish. In general, I recommend this manuscript "major revision". 
Appendix A
The coalescence and cutting behavior of bubbles and mass transfer were investigated numerically. It can be published after a major revision.
1. How to control the quantity of gas from inner gas to gas-liquid interface, similarly to the mass transfer rate of CO2 form interface to liquid? 2. Eq. 8, how to obtain Ngas-int and Nint-liq? 3. Letters in fig. 3 are too little to present clearly.
4. The serial number of table should be rewritten in text. For example, Table 2 in page 9 line 25 should be Table 3. 5. The mass of CO2 bubble with diameter 2 mm is about 7.5 × 10 -9 kg. However, the dissolved CO2 from bubble with diameter 2 mm into liquid is about 10 -6 kg at 0.5 s in fig. 8 . It is impossible. It is the same to other bubbles.
6. In fig. 9 , please check the order of magnitude.
7. Page 13, lines 44-50, "For 3 mm bubbles with mass transfer, the ratio of 0.67 is 86.1% and 4.15 times higher than that for 5 mm bubbles and 7 mm bubbles, respectively." It is incomprehensible. In addition, the critical interval is 2.0 mm for 3 mm bubbles, and 1.8 mm and 0.9 mm for 5 mm and 7 mm bubbles, respectively.
Therefore, smaller side-by-side bubbles are more difficult to coalesce.
8. Page 14, line 7, "the 3 mm side-by-side bubbles rise on negative direction initially…" what does "negative direction" mean?
9. Nomenclature, "S" is not mentioned in text.
Appendix B
Responses to the Comments of Reviewer 1 General Comment
Response:
We greatly appreciate your positive comments.
Comment 1: How to control the quantity of gas from inner gas to gas-liquid interface, similarly to the mass transfer rate of CO 2 form interface to liquid?
Response: Thank you a lot for your suggestion. In the simulation, the quantity of gas from inner gas to gas-liquid interface and the mass transfer rate of CO 2 from interface to liquid are not controlled. Based on the mass transfer mechanism, the continuous mass flux through the interface means that there is no mass accumulation. Hence, the quantity of CO 2 in the gas phase of the meshes belong to the interface was transferred to the liquid phase completely. As for the mass transfer processes in the gas phase and liquid phase, they are related to the fluid flow and species diffusion.
Comment 2: Eq. 8, how to obtain N gas-int and N int-liq ?
Response: Thank you for your advice. The mass transfer processes in the gas phase and liquid phase are related to the species diffusion and fluid flow. The N gas-int which represents the mass flux from gas to interface can be determined by the following equation. , int ,
The N int-liq which represents the mass flux from interface to liquid can be determined by Eq.R2.
There is no mass accumulation at the interface. Hence, the Eq.8 in the manuscript was revised as follow: Response: Thank you for your suggestion. The letters in Fig.3 of the original manuscript (Fig.4 in the revised manuscript) have been enlarged and they can be read clearly. Engineering Science, 2012, 75:456-467; Bao et al., Chemical Engineering Science, 2015, 135:76-88) . In 2D simulations, only x and y (or x and z, y and z, etc) coordinates were used. The third coordinate was set as 1 automatically which is related to the unit system. In the simulation of this study, the unit system is set as SI unit so that the length unit is meter. When calculate the dissolved CO 2 in water, volume is needed so that the deviation occurred. The size of computational domain is in the magnitude of "mm" while the third coordinate is in the magnitude of "m". Therefore, the deviation of 10 3 exists. The order of magnitude for the relevant contents in the manuscript was corrected.
Comment 6:
In fig. 9 , please check the order of magnitude.
Response: Thank you for your suggestion. The order of the magnitude in the manuscript has been checked and revised. Response: Thank you for your suggestion. The "S" in the nomenclature has been deleted.
Responses to the Comments of Reviewer 2 General Comment
In 
The coalescence of cut daughter bubbles is also influenced by the concentration. It was suggested that the interaction between the gas-liquid mass transfer and bubble behaviors cannot be ignored
in the future studies.
(Please see the highlighted parts in the "Abstract" of Page 1 in the revised manuscript) (Please see the highlighted parts in the "Introduction" of Page 1 in the revised manuscript) Response: Thank you for your insightful suggestions.
(1) The "Model setup" was reorganized as you suggested. Please see the relevant section.
(2) The initial bubbles are driven by buoyancy but there is also gravity force acts on the bubbles.
The force analysis was added in the revised manuscript as follow.
The buoyancy force and gravity force act on the bubble during the whole rising process (see figure 3) . The total force can be calculated by Eq.9. More details about the two references were added as follow. Response: Thank you for your suggestions.
In the work of Zahedi et al., air was injected through
(1) The modeling information about the wire was revised in the "Geometry and Solution methods" section as follow. (Please see the highlighted parts in Paragraph 1 Page 5 in the revised manuscript)
(2) The concentration distribution could reflect the influence of the mass transfer on bubble motion. Huang and Saito (Chemical Engineering Science, 2017, 157:182-199) For the more detailed information about the mechanism, quantitative data of simulation and experiments need to be obtained and the analysis method also needs to be developed. This is a great research direction and we will try our best to conduct a thorough study in the future works.
Thanks again for your instructive suggestion. 
